Platelet-derived growth factor activates phospholipase D and chemotactic responses in vascular smooth muscle cells.
Platelet-derived growth factor (BB dimer; PDGF-BB) stimulates a mitogenic response in A-10 vascular smooth muscle cells. In addition, PDGF-BB stimulates phospholipase D activity against phosphatidylcholine in A-10 cells. This response was observed as a rapid metabolism of phosphatidylcholine to phosphatidate and choline; a subsequent metabolism generates sustained levels of diacylglycerol. The accumulation of phosphatidylethanol, a transphosphatidylation product of phospholipase D, was obvious in PDGF-treated cells. PDGF-BB also stimulates a chemotactic response in A-10 cells. The concentrations of PDGF-BB required to stimulate mitogenesis, phospholipase D activity and chemotaxis are similar. This finding shows that PDGF induces a variety of cellular responses and suggests that these responses may share common metabolic pathways. That conception was tested by investigating the activity of the different PDGF dimers. PDGF-AA had little or no activity in A-10 cells for any of the responses measured. PDGF-AB and PDGF-BB were equally potent in stimulating mitogenic responses. However, the AB heterodimer was only half as active as PDGF-BB with respect to activation of phospholipase D and chemotactic responses. These results demonstrate that PDGF stimulates phospholipase D in vascular smooth muscle cells. In addition, the data indicate that different PDGF dimers can transduce varying signals and suggest a link between the mechanisms by which PDGF-BB activates phospholipase D and the chemotactic response.